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TI - Balancer mechanism ^^^ciulti- joint type industrial ^^Hj^ ~ through hole 

for stopper insertil^^^ cylinder surface of spring ^^1^ and compression 
plate moved between lower end and rod step 

AB - J10225891 The mechanism has a turnable arm (5) supported on one end on a 

rotary base (1). A hollow spring case (4) in the arm has an attachment (9) 
at its upper end (4b). A rod (3), penetrated through the detachable lower 
end (4a) of the case, has a knuc)cle (2) supported at a rotatable position on 
the base. 

- A step (3b) is at the tip of the rod. A through hole (8') for stopper (8) 
insertion is formed on the cylindrical surface of the case. A compression 
plate (7) inside the case has a through hole likewise penetrated by the rod 
and can move between the case lower end and the rod step. A coil spring (6) 
is situated between the plate and the case lower end. 

- ADVANTAGE - Moving range of coil spring and compression plate can be 
controlled by fitting stopper to stopper through hole. Can be easily 
supported at certain fulcrum on base without making arm thrust forward from 
base. Allows easy adjustment of rod length using adjustment mechanism. Rod 
or coil spring need not be replaced when adjusting rod length. Raises robot 
assembling efficiency due to reduction of number of processes involving 
mounting of mechanism on robot main body. 

- (Dwg.1/5) 

PN - JP10225891 A 19980825 DW199844 B25J19/00 008pp 

PR - JP19970041449 19970212 

PA - (FUJP ) NACHI FUJIKOSHI CORP 

DC - P62 

IC - B25J19/00 

AN - 1998-514423 [44] 

TI - BALANCER MECHANISM FOR INDUSTRIAL ROBOT, AND INSTALLATION AND ADJUSTING 
METHOD FOR ITS BALANCER MECHANISM 

AB - PROBLEM TO BE SOLVED: To provide a balancer mechanism for an industrial 

robot which can be easily installed on a robot main body without receiving 
spring force of a coil spring. 

: - SOLUTION: A balancer mechanism for an industrial robot comprises a hollow 
spring case 4 having an installation member 9 supported on an upper end 
surface 4b to be rotatable with an upper part of an arm 5, a stopper 
inserting through hole 8' in part of a cylindrical surface, and a lower end 
surface 4a detachable to the cylindrical surface, a rod 3 having a step 8b 
protruded in an outer circumferential direction at one end, a connection 
member 2 supported at the other end to be rotatable with a support point on 
a rotation base 1, and composed to be inserted to the lower end surface 4a 
of the spring case 4, a compression plate 7 having a through hole for the 
rod 3 to be inserted at a center part of- -a-^ disc,- and composed to be movable 
between the rod step part 3b and the lower end surface 4a of- the spring case 
4, and a coil spring 6 disposed between the compression plate 7 and the 
lower end surface 4a of the spring case. 
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PD - 1998-08-25 

ABD - 19981130 

ABV - 199813 

AP - JP19970041449 19970212 
PA - NACHI FUJIKOSHI CORP 
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«H4a{iP3tinBtc*rLT«JBi^figfc-r-S J: d tc$n/t>^ 

>t:sa53b2r^r-r^ h hh\,zmmzim^~x i ±<o^ 

m->'z>xy^) ^jr^r-xiOTSS®4atc}f5i-r^i -5 

ti/::a >/ h' 3 t . R^S^ft^'t'ii^lSlCD v H 3 SrJfa-TS 

<7iTmm^t<r>m^^mmiiz^ixtcWs^ru- v i 

t(omzm.m^iiti:3y{)uxyoyy6b. i^i>^< 
vyvmmtLrz. 




tit:T~M,(^±Miz^m'^mz^-th J: d iz^ixfc^ 
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TmmtcD^iii^m^mz^ixtzmmT\^-vh. us. 
mru- h fcMie^Tu yvir-xcyrmmtom^zw. 
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inti 0 Buiexr u yyr~:kcr)±j^mhmimmv' 
10 #nrtgi: ^ o 7t Buifin -y H ^-mmm^~?^}L<r>%^xz 

hi-Slf5l^JB3{Cie«<0^fflod<>y hfO^N'^y^flSfll 

XTU y-^'-y-xcoTSSm^zwrn-t^ J: a {c$n.7^>:a -y 
iij^Sr^L. HufeD>y h'®gi5t fluiex-7-u y^c^r-xcD 

t:m^t Lfc t & coo -y KO^$ ^mm-tltzibCDX^ -y 

Buiex h -y^N'Jf AfflMji?^lC^ N •y^N-^J¥7^ 
40 ZilizJ: 0 Byiex7"'; v^^^-^i-coiSSffii: MifiJEiBSr 

#^|gi:'5:-^3tHyiBa.y h'tc-pv^T, mimm^-:^± 
lcL/::^h^1t1Si:tf SSIIffln;}f-y h<7)y-^yy^mm 

[000 11 

oyt<-yh<r>^<yyV^mizmL. mz. u.-K-y h2|s:ifr^ 
50 cOlR0#tt2iUfpS**^^r^N'7y-9-<S«. MW^iClO 




[00 02] 

[tsf*<OSW] EI5 (a) (CiK-tid^:, MEJ'^-Xl 

;^ 1 2 ) *<r-A 1 BcOffiffillffitBXOWft'^fL-Ct^-l.t, 

[0003] t^*(7)>'N'^yHf}®lfc7)fifi£t:oV^T{i. 
i.tf|li^T7 - 1 8 5 4 t)5B^^$nT(.^-S 

tKms (c) tc^-Ti-pfc, r-Ai 3co±ggtiiii)j 
1 1 }L\z.minw.z-^^^fi.^v iJ'/n 4 i: . -^s- 

^D«yH15t. :^r»Jy^^l>--J?>l 2t*IlC^-:>Tn-y 
h'fOSgp 1 5 b tc#^$Effl^SSiJ§ti^ J: a tc LTlEa 

[ 0 0 0 4 ] 1 7t!, ^'N'^VIfilfflfclglll'^-;^ 1 1 cry^ 

v^r txru y^''^r-x<?D±si® i 2 b t o <y 

1 5 b i: oratP^:^*^'T'§ ^ J; 0 tc. n -y K 1 5**11^111 
^-7.1 1±^::S^§^^|.^^^S*^^>2>. ^Jtff. ^gHT 
6-1 707 8 O^4^fgcO07-Cii. 05(c) fcS^-T 

St"-l>.ri:tc:J;-^T. o-y H 1 5co&m^—:^l 1 ±0 
5 biT<75SEM-f=5r;b*>o-y VM^'^ 

[0005] ±iase*io^N'5 y-tf^istoo.-K-y h*«£^ 
i^lX'9Wt:^^05(:j;OliiBH-ri., T^ffli 

2 aSrl^<X7°'; y:?'^^-^^!:^:! 2, X7°';>'^'^— 
;x>«OTJigffi 12a, n .y K 1 5 , 2^1/^ ^ 

1 6<7)^ixm*^n--K>y h^ftcA^^.KO^'f-^ti.TV^^I^ 
®i3T . n -y K 1 5 -?-<50aSP 15b >6>'xr 'J > i?"^- 

xo±sSM 12b mizKci> XoizLxxT y^'-y-x 

1 2 F*l l=iff A L , 3 /UXT* y y 1 6 S: -e«?)-^**a 

•y Fco^gp 1 5 b t:S«-t-& J: d izxTV v^'r-x i 
2rtlCjfAt, X7-Uy:5''^-XCOT^ffil 2 a^3-f 

HI 2aic3>f;u;^ry>'^^i 6^Eai-r-&^rrS]tc:^3^ 

L . yWM Xl^if^mA JUXTV y-^ifW 1 2 tc^ 

y-x<7i±Mm 1 2 b 1 3<^±.mz^mimz 
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ti, :i<^i¥mizmLfm9niKc^^s.mmm.^:m^^^. 

[0006] iJi:(C, O y H 1 5cOS[ga5tC;^-y ^JU14i: 

±cc^^t--&. ^(Ti^Ax-ms (b) 

•9 , ^Lco^x'iixrv y-/-y-xcr>±.mM l 2 b t □ 

•y H<7)Sgp 1 5 b^fff ja!LTV^-& . Sf^tc, n -y K l 5 
S:05 (b ) <7)5^Epir>j:^(;iii|g$-g-^c:t{cj:K)o<y 

HI 5c^:^ y:^;H4l;*t^|)fal;2.;^l:^IIilSL. EI 
5(c) l.Zm'tXo^z, T-Al 3<Oi:'cOMtt^^tlD 
10 V%T i>X7-U yi/c>--XC^±JS® 1 2 b h o -y HcOia§l5 
1 5 b i: com^zm^iiiX'^ hiio kz-Th . ^(>\,z. 
Al 3<5D^^tJ;-5T;?.r'Jyi>'':KA5^SoTV^SJ^ 
Ji, Hggo-y HI 5iOi->y:^';H 4 {CM-T-?. tii^A 
i^iiSL. ;^>7''jy^:R-r^:i5*>D-y H:Rr&iS^-r^i£:> 

[0007] 

[^BWM-^Li 7 i:-r.&miM] ±m<Di. a tc. 

*{t:^<?)]R 0#{t^JR 0 Wtf^o .y H«O^^OlS 

20 (C. o>y H 1 50-:^-y7;H 4(C^5iQta;^4$:ia 

5e*2rlHl!ie§-y:l.;&\ J>SVM±a.y H 1 5 ^::^•y ^5^;^ 
1 4<0^g|5t=::ft-Tt$ix:^:H5^L^:V'»:^«y H S-EWg^-tir 

i: tt, C:of^2rX7°'J>-^'^JcO*-*^-5TV%^o>y H 
1 5fcS^LTtT7C:fc{i^#{c:i:oT:fc#^aai:^ 
-^TV^7t, i:::^)-^ D>y HI 5i:-t->y:J';H4c73]^ 
tcMLTii. O-yHl 5S--?--y^;H4lZ*tL-rigft^ 

30 yj5^:>3C7)7&^*»-5rv^sa«y Y^Ktix-mm^-^hco^m 

7=5:^atji^t8jtS-3ifflL, n-y H 1 5 t<{i^ 
•y H^l/y^A^-Iilt^^S-r^i^lg^irr^^Xft^^ffl 

[0008] *^BH(i, ±i5iOt^5|5t$WiOr«^gi^^Sm 
•thfcMz^^titzi^t^X'f) K> . a^/i^xrv yi/cDx 
y'Vyi/:himfi>zt^j:<. ^^izxj^^-y h^^mzis^ 

^m'r^m^jmmi=3ii('yh<o^<^y^im. mj^izz 

[0009] 

mfSii-&tiibi,z^ n-y Ylzxy'V y^:)im^hh^j:\^X 

•y H^gfttcSiinrfigi: L. ^<>^y^fm<Dx:iif. y H2|s 
#^C0BX 0 ^tt^^ y-tf^ffi^^ n y H 0 
#(tMt7)o «y H:RcO||l|S{i, a -y HcOJ?> H D-:^lEiai*l 
>,zi5\^X'fii:)fii,i.o^Zhfz. 

50 [0010] -r^i?-^ . mim i fc*»*>-s%Bj-c{±, - 
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mzmm^miz^'ri>xo (c^n^tn^^uxru 

mizT-j^cr,±mtisim-^miz-^n-r?> ct o ^^§^^!^I5^ 

ic5'i-ii:^(*itc5^ai Ltzmi'^^-th 1 1 i:^izi\iimzm\£i 

ftSr^t. ^j:tii3^-oxyv yf^->--x<DTiQmiznmrt 
^ J: 5 lc$^i;^^o -y . Fim^^'P^mzu y H^Jf 
ji-rS7ti6i7)Kji?^:$:WL, n-y ^'S^?i:;^.ru:^^:>- 
mizRW^tifza^juxrvy^'t. ^^-ttztim 

[0011] m^mnzmmcr)mmzm-i-^iiFm?:mm 
^^fzibiz^ m^icom^iz^?>^-^yy^mmeoujr. 

iS^^l«0«fiS;^^-ri.^^^:^-9-tS*8tfO. S^o;K.y 

;K'y V:i^Wf}^h^^^\-^tCC\^^mS^i,ZX . Xh-^^m 
Xmm.m.fK.\.ZX h .y^N-Sr jf A t . n -y H $-5-<^Sa5**X 
7° 'J y^-!r-x<r>±Mmmf<z^j:^i.o LTxrU 
^-x rtt^A t . £E«ir h €r D >y H I.ZWM Lx h 

-y^-<tmmi-^idi,zxyv y^^-y-xif^iznmL. 3 30 

aicx:7-U>'i/:>--Xf*it:JfAL. y y^^-'^-xcr) 

^iXfzKm7'\^-ht<^mX'Z3^)Vxy^J Vi/:tl2:§tt 
^.I t^<K;f'^^tgi:'5:of^a-y H i^JS[g<-X±c7)S 40 

Mxzmm^t'&.z^^-th xoi,zLt^;it immt^^M 
[0012] fi^JM 1 iztmcrimmzx ^ yv-mm 

tm^coi^critcri^m^lt. o.y ¥^^tX7'Vyi^-y 

~x(7)Tti&mt(7)mi^m'^mi,z^tifzfmy'i^~ht: 

mf. :L(T>m^y\^-htxy^)yydr-x<ryT^mh 
ff)mza-i )vxy-^) y-7'^WM.L. ^ i^izxTV y^-^ 

-x(r,Bm^(o-mizx h vymxmmm:^iimfz}k 
izhh. X h -/^mxmnM'r:i,zmx^tii>x h •y>'^• 
Kmr\y-hcomipmsiiz':>\>\xiim\-rhi}K o 50 
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mim3iz§eM<7>mniTmi,zx 0. xh y^mx 
coEMyu— h i, a ^ )uxT0 yy(Dm^<om 

f^iEH2:miiL, ZtHzJ:K)XyVy:?''ir-X(rt±^m 
txh -y^N-Ci OS&^ISeiSr^SiJ^tiJtBEJir^- h t 

(^rnxzi -i juxrv yi/iJtr^i'Th ;it^j:< mimmt 
:itt^x^i>iotz^i,. ^<^y'>rmicoci:f('; h^ii: 

^(TiiR'omi^Tmzx h <y.'N'$-]ixo5'F-r^-&{i. m4 

[0013] 1 lclSiiii^^N'7yi^«gliS.t>'l«^3a 

3 \.zim<r)j^v y-^mmmM-nmzii\yx\%. m^-^ 

K;RllilS^S5rl§{t, ^N'^y-»f««<?)a7K-y b*^;^^ 
ffi 0#{tcD|^tc{i, 19^514 icie«c7)j: 3 tc, a -y H S: 

UW<'~X}dn>$.^j,ZmmmZ-^\^fZ^. n'yh':S 

C7 -y K<7)*§ ^PlS-r I, <}; 0 . D -y K:SiSS¥l5 

r 'J y:/^-XcD±4[g®^ X N -y VN-t' J: Oftf^leSl^^i 
$il$tLy:;a^7"l'- h i:<7)PBl-C-o -y iVxy^) y 

yvy vt) iznm-h tzubizmif ^ntzi^i ta^^tn^it- 

-x±<D^i^{zmm^tifzi--/ :^ fVm<^^^M:lzMLX 

am^mizw. o f+ft^ mmt-tt <r>:^x\ f^^^^^n -y 
[0014] m^m 2 tcie^ioa -y h*ps#©^ w-r 

h v>'NW$fi.-C*.^sm5tc*J{t ■& ) u -y K:^cotlslg:6- 

AfflKji:;^ J; 0 1 xr u y^'^-xcoTsSBiaitcia 
si-C'T-A^&ikSKjL. xh ^yjmxmnm'ruzx 

i: X h -yyN'lz J: 0K)f^liH^miJ$ii?tJESg7V- h 
coST-n )vxr^j yi^tsi^if^^t^j:< mi¥^mb 
h't-ov^r. mm^~X±eo^.i:m^}:: t 
/ci:i:tfOo-y b'cO;R$-r^i?*>D-y h';R2rlj5lS-rS J; 0 
l,zUc. ifLlcJ; Oad<v hc7)<gffl4i{:ys;7>-^«l*i<75 



fci a tc, xh -/^•<<7)tk^mLmz^m<r)^^^X o iz. 
0 h •y^mxmnM:r:<7)&m^xyv vyy-x<r> 

ST' J; 1. ffiiJiru- h 60»f^$EHtcov %T {ij|«ij-r 
[00 16] 

::.(b) w.i-&mmmx-hh . m-^\zn\^xmi^m.\.z^ 

ixtcM^^-x lixz. ^a:>im^~x i \.zni.Xm^k 
\.zmm^\.z^ixt^ y V9Wm:^-ri> TM 5 *^3SiS$ 

m^m^z^fifzlMl Qifim^^fiX^^h. Tli555<7)M 
fi!Mlc{4TM 5 (r)WMm<^m}t<-v >xt:t^ fcMz^ 

4) ^^JROWfofT-TV^S. ^coffc. ±M1 0O5fe3il(C 

m'tt^ixx^^h ^wm^mwm^—^ ^ t'lzm l x 
{4. ^^m<!o^'Sizimimm L^j:^^<7)X'mm^mmt 

[ 0 0 1 7 ] la 1 y^mmcn^^mm^m-mm. 

mmmxh o . ( a > m\tx v •y^'N-sA^jf A^tix v^s 
w^^i^L. ( b ) m\ix V -/^^sttrnx^fixK-^^x^^ 

^«5rS^LTV>S, ^^mm^km.'t^xy'^jyif'ir-x 

4a{±R(ifHtcWLT«ffiiwrtg(c$nTV>l.. Z.(7)Xr 
y >'^>-X4(0TS^®4 a t:if M-t-l. i. 0 iZ^tlfzu 
■y F 3 {4. ^<7)-4^l:i'f-;B^ri^l3|^ti} L/cKa53 b 
-r & 1 1, , fl!l^tC)Kig'<;-X±0^^i: [HlSf^ggic 
^i^-f-i. J: 3 $ tifc^M: 2 . £E«Sr l^- h 

7(4, ^(DFiu^<7)tp^mzu 3 i:mm-thti»><r> 
>'^6*4. smyi^-hitxy'vyf^-y-xcoTf^ 
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[0 0 183 ^iS. xy'Uy:f^-Xcr,Ttl^m4ab?i 

mmui. mmm^mm.x'$>tn£. ^atii^^-^-ct 

yyttm^^^-yfcEmrv— h i LTif $ ;t s 

'ti>tfi. o.y H3<7)^^»f^^wOv^T^4a^|JL^^v^J:o'S^t 

coxhtm. ^<r>mmiiiiMX'X^\ s^jac^^fc^*^ 

X h -y v\°Jf AfflKiiJvS ' COmmtX h y^N-SDffiit 
10 (c-&ScL?tt,cDi:-r6. Xh>y>'N*ifAfflKa?v8' cOX 

ryi'i?^^-;^;R^:^f&]co|gs<aMt=ov^TJ4. iti.?: 

t.h:iti.z^j:^ntL\\ ^Wmizi,i. mm^~x±.(7^ 
^^m^izhtzt^ <r>Wcm 3 b i X'<r>^^ •t^j:h-hv3 
•y H*<^PIS$Effl**/A*^'l> :itlz^*). ^^z. msiz^^ 

die, ^h-y>N-<Oili#IILmr{c^;i:cO^:lUat. T- 

smLti:\^mxcr>Emyu- hco^mj: <oi^xh-y^m 
xmnMfz<r>{mi}^xyv y^->-~xco±iSimmiz^i> 

[0019] zcoj^^y^mm<7>mmm^7n'y h^i^^^ 
coissLnyTmiz'o\,^xmmi-& t . t«B4 a s:i^< xy 

U y25^^r-;^3t:fi|s4 , J^TU y^'y-XCOT^MA a . 

uvKS. E^ri^— h7, Ri/^^ tvxyv y^fecD 
mizx. 

30 (D. Xh-y-f-<WXmnM'r:8' IZXh -/.f^SirnX-t 

(2) . o >y K 3 S: -f-(7)Sgp 3 b y V yVr—x 4 <7)± 
sn® 4 b iHltc^s i d (c t-cx7" u yi^y-x 4 rttcif 

A-rs. 

®. EiBlTL— h7^D.y K3iC|fjlLXh-y>'N'8tS 

ie^-r & J: d tcx7*u yyy-x 4 rttcjf A-rs . 

®. xryi'j/^^-X<5:)T3i®4 a^^-f/^-;:^r'J>'^^ 

xy^jy^/b^Bm-fh-fi^^z^^nmL. T^®4 a 
ifxy^yy yy-x 4 *i*ctc: sg§ L^t t # <ow^S- 

-thtdh\,z\±m.-\-^m<r>-hij^'m:h $n«.cOT\ r2 

m\^hz.iL\zi-jih, 

[0020]®. xy^) yyy-x(Ty}:.^m^zhhm^ 
^9^r-j^s<r>^.mzwm^mz-^'th , 

®. xy^}y'/y—x<ri±.^mA\ihxh vne.\,zX^ 
50 fSf^KHSr^SiJSil/^ffiBSrL— h7i:<^ll-C'3'f;U^ 
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( a ) tc^-f J: -5 iz^ n y H Sii^cDU^^-xm^M 

n ;i^Ar y S-Stt ^ C i: 55: < l&f^^tg t =5: o T 

m^ii O -y H 3 (OiSSlHK-XMtifiV ^^ItJ^^#-C•^E^# L 
=5:*^' a -y H 3 ^ ±!2tO^Hf*lT-}iltJ$ C^i^ mm 

<S). ^N'9yiM)8t8c7)D,-K-y h*«c'^coJROWt^Tf*{- 

liUbfc i . EI 1 ( b ) J: 01.Z. J y^mm<^ 

[ 0 0 2 1 1 ^i5, }LlZcr,)^=yy^mk-m^(rm\'^-}S 20 
V h3t:fitcA.c7)K 0 #{ti0^t:{i, O -y H 3 

ury^m.zmwm^kz-^\^tz\k. "o^Y^m^^mz 

J: 0 D V Y^imWfh J; d t= tT t J: V^. cj -y H:Ki@ 
LTJi. o -y H 3cO«gg5^igIlI^-X±cD^, 

H 3 ^^ft 2 t:gi^-r -1. i a =5:ls#'5:^s^^i<?) i. «ot'+ 30 

[0 0 22] iTt, X2if.'jYo:>WSi<^^m\Zii\yX^t)<> 
ti(r>Wji^^(0\,z-^^-^h^m'^. a-y K35:;R$C0^ 

s^s^istt. ^^vy^mm(r)m.7tm^-t^'Smi}- 

l>iTr-A5Sr#ai6L. xh yyNWAfflRii?^:8' 
xhv>'N-8iS:MAL, ;ifi\,ziiy)X7'^J yir^-:z.<r)±. 
J^ffi4 b i:Xh -y/N-StcJ; Otftf^SEH^mil^ixi^^^ 
T-l^- h 7 i: (T^rat-n ^ ywxr 'J V2/:^3 SrSJt !> i 
<t&f^nrfigi:'Sr^3tD.y H 3 icov^T o -/ K^S-P^ 
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[0023] mtm. ^^yy^mm^nif. y v^m-^h 
M'on^-fjmz-o^.^x^^^h . smru-h it^y^ h -y 
i^Kwmm^B.- j:'oi>:x.rvy^-^-x<r)Tmm4 

simlz{^Lm.•ti>tX'T-J^5^:mw}t. xh-y^Ni$Affl 

Kii;*^8' IcXh^y/N-SSrifAL. L*^^f|fc, r-A5 
coffil: 5: t tcM-fi o iz-rtiii, 13 1 ( a ) izyf^-rx 
olza-y Y 3lza>( /I'xyo yyijm[ih(>^\,^itii.mb 

[0024 1 

[i^H^<os&m] if^^ 1 izf)>i3-*?>Mmmu^^'y hco^<^ 
y'>rmms.x/m^m3iz:b-i)':^^-^y y^mmcowii:ffm 
izxtm. c?v vmut:^yuy:/y-xc^Ti^mtcD 
mi^m^miz^titcmmy-iy-hi:ikif. nco^mr 

u yi^'iWML. ^hizxy'v y^'y~x<7)nwmco-- 

mzx h y^N-Jf AfflSa5A^i5<t-?> <fc d \.zLfz<r>X\ X 

h -/fmxmwMfii.znKi'tzx h -y^-^izx oEairp 

a -y KJixr U ^-^'^-xcoi^ffi X h -;n\,z^ 

yvyyi]^^ii-h^t^j:<mi^^mt^j:*). a-yvt 

y y^mmtr^-f-^ CI b *<T# l> J: d ic'fl: ^c. 

[0025] iS5Rja2t:A^*^^*iifflo.i<-y h<D^<yy 
i^iti'. tmrniRt/sizii^^x. ^<yy^^mi.zm.m 

•*?ci.y h'«&PS-rs^>:^«Oa y V-S:m&m5i^W-f. 
^"^yy-^mmcDaTf.-y h*:iz|s/\£7D]lX0#(tO^t:«4, u 
•y Yi:mm^-:^±coMiz^m^MUz^Ltz^k. D 
•y J: 0 o -y Y^^mm-ti> Xdiz Ltz . 

ixfci--y^/um<D]mmizMLxmm'^mzn^w-ft 

^mbi-hcO^X'. #^#*-'o-y K(0-g|5$:^-Cl#^, 
CifL^St&S-tirS ZblzX'O. m^lziJ -y Y^im^cr> 
^^izmm-th^LbiJ^X'^ hioiztc-^fz. 
[0026] tmm 5 {zio-i}^^^^yy^mmcr)Wmiim 
f9^J12tc|fiSJcoa-y K«i)lIlE#K^*^l. 
>'N'5>'-t>-«ffit:tiV^T. ffi(®r^-h*«xh <yyNlfAffl 

»AU. citttciOxryi^^^y-xcT^iaigsisxh-y 

-i juy.TV y^ti'k'^^fh Z.b^j:< tftf^^figh ^-pf^-o 
«y HlcoVA-C , D >y K;KSrilllB-r •& i 0 LJt. -f-co/c 

tJt^T-t , D -y K^3-< ;uxr U :x^^Sr 
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(7) 



[0027] *%BHtCJ:S^!lffln;if y f-<0>'N'7 

■r-g.Cifct'S:^/::. 1 

CI21 ] *^HBc7)-||ifejg®t;t3(t-2»'N'7>'-9-«i*i<7)l*l 10 3 
gPfllJiSr^-rSitWffflS-C?) O . (a)EUiXhv^f8 3 b 
iimX^iXXi^^'-im^^L. (b) HJiXh-yyN-Sj&i 4 

[112 ] *%BHO-|lifeJg®tCi5ft-5^N'7>'-9-iat83!)^)i 4 b 

tEmmmx'^ih. i 
[03 ] ^wfi<^~%%mm^zii\'fhf<>v>^m<r>T s 

[H4] *%HH£7)-|g]f<0g®(:iy{t2.^N'^>'-^<ll«cO. 20 9 
Xh«yVNlfAfflRjaA:8' lc^h-y/N-8Sr«iijiS-lt^J^ 
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1 2 

n;K-y h^filsMX '9#{t;^^iaf^<^mi, ( c ) t 
[4?#<0l«B^l 



iUS:^ (-^•y:J';^) 
n-y K 

o>y Ycrmn 

xy°u y:/y-x(DTi^m 

Xh-vf^ 

^^•y^^•^fAfflSii5^: 
mm 



[Hi] 



[02] 




(a) 




(b) 




(b) 




(a) 



